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Pjjflfcrentjgi gear 

The present invention relates to a differential gear of the kind 
patent claim \. 

State Qf the art 



Heavy-duty motor vehicles such as trucks usually have on thi \ 
consisting of a set of gears,- preferably in the form of a differ* ntial 
final gear. Such a differential gear generally consists of a sin l; 
whose function is not only to allow the powered -wheals at thi \ 
drivesbafts to rotate at different speeds (as required when nej 
make it possible for the drive power to be distributed equally i 



rear axle a gear unit 

gear, combined withi 
Lple type of pl anetary gear 
ends of the wheel 
otiating'a bend) but also -to 
o the two powered wheels. 



In cases where the powered wheels are the vehicle's rear whdels, 
a differential.housing which is supported for rotation relative|to 
driveshafts of the rear wheels and which is provided on the 
(crown wheel) driven by the propeller shaft via a pinion. 



hea/y 



The differential housing incorporates at least two, but on 
differential pinions (planet wheels) which are supposed for 
differential spider and are in driving engagement with dri 
fastened to the ends (which are situated inside the differentia 
two wheel driveshafts. 



The differential housing is generally composed of two halve* 
gearwheels (pinions) inside it. The outside of the differentia 
machined flange to which the annular crown 'wheel is applie< 



carr ed 



As mentioned above, the differential pinions are usually 
spider made in the form of an undivided unit. The differentikl 



; 61 35561 3964 



0 037/075 

# 35/ 87 



PCT/SE01/0in71 



indicated in the preamble to 



i, the differential gear Las 
the shaft casings of the; • * 
obtside with a gearwheel . 



ti^cks always four a 
rotation on a common 
pinions (sun wheels) 
housing) of the rear axle's 



ives iaft 



to make it easy to fit the 
housing is provided* with a 
and fastened. 



i by a common differential 
spider is then usually 
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clamped or fixed between the two halves of the differential 
together by threaded connections. 



lousing, which are held 



shaft 



Aiso known is an alternative design solution (Mercedes Ben t) 
undivided .differential spider is replaced by a differential 
across the inside of the differential housing, carries two oft! 
provided at its midpoint with a pair of recesses situated on 
differential shaft These two recesses accommodate the end, 
spigots, in .way perpendicularly of the differential shaft, for 
differential pinions within the differential housing. 



whereby the aforesaid 
which runs diametrically 
e differential pinions and is 
opposite sides of the 

of a pair of differential 
dach of the other two 



QbiecfrLof the invention 

The prime object of the present invention is to provide a differential 
is so designed that there is no need for a dividing plane in the 
where the spigot ends of the differential spider are fastened o; 
words, the object is to make it possible to fit the various 
differential spider into the differential housing without 
dividing plane in the fastening region concerned. 



Description of the, invftminn 

According to the invention, the aforesaid object is achieved ir 
kind indicated in die preamble to patent claim 1 by each diffei 
by a separate differential spigot of its Own and each 
accommodated in the differential housing in a positionally 
second end supported and positionally fixed at the centre 



fix- Ml 



^ of the 



When the differential gear is in operation and drive power is 
the crown wheel to the wheel driveshafts, the differential 
flexurai loading (bending moments and power effects) caused 
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gear whose housing 
transverse plane region 
* accommodated. In oxher 
elements of the 
difficulty despite there being no 



cons rtucnt i 



a differential gear of the . 
ential pinion being carried 
spigot having an outer first end 
manner and an inner 
differential housing. 



tlius] 



being transmitted from 
spigdts will be subject to 
py forces from the 
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differential pinions, so each differential spigot will need 
the surrounding differential housing and at the centre of the 
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support both in a wal] portion of 
rifferential housing. 



In addition to the features indicated in the characterising part] of pat 
differential gear according to the invention may also exhibit 
claims 2-8. 



Particularly in the case of a heavy-duty truck, the differential 
four differential pinions which are then carried by -four scpar Lte 
These differential spigots are fitted in a common transversa j 
housing and are mutually aligned to form a right-angled diffi reatial 
the differential spider is made up of four separate differentia 



ent claim 1, the 
he features indicated in 



housing preferably contains 

differential spigots. 
Jane to the differential 

spider. In this caso 
spigots. 



space inside the differential 
edge angles between the 



The inner ends of the differential spigots (at the centre of the 
housing) are advantageously wedge-shaped with 90° leading 

leading edge surfaces forming the wedge tips, and the wedge -shaped inner ends of the 
spigots are closely in -way of one another so that their parallel wedge tips coincide along a 
line which is coaxial or parallel with the wheel driveshafts. 



tie 



The differential housing of a differential gear according to 
advantage take the form of aft undivided housing unit with 
region of the transverse plane in which the differential spigo 1 



invention may thus with 
dividing plane at* all in the 
s are fitted. 



n ) 



To keep. the differential spigots in position-fixing engagement 
at their inner endc when the differential gear is in operation 
transmitted from the crown wheel to the wheel driveshafts, i 
outer ends and in their respective longitudinal directions the 
supported against an annular contact surface. Thi9 
advantageously be provided on the gearwheel which takes 
is firmly arranged on the outside of the differential housing, 
locking or positional fixing of the differential spigots. The r 



i force-absorbing 



tie 



by" shape with one another 
^nd drive power is being 
is advantageous that at their 
differential spigots be 

contact surface may 
form of a crown wheel and 
This provides a kind of 
jsult is "interception" of the 
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axial foree which arises from their cooperating 90° wedge ti 
move the differential spigots in their longitudinal direction 
the differential housing. The locking or positional fixing 
therefore advantageously integrated in the crown wheel, whidh 
locking socket which prevents the outer ends of the differenti il 
radially outwards. 



and which endeavours to 
o4twards from the centre of 
differential spigots is 
thus acts as a kind of 
spigots from moving 



oft le 



The differential housing incorporates advantageously a housing 
the differential pinions in an annular manner and which has 
accommodating apertures in which the outer ends of the 
position by said .locking when the spigots engage with and 
their inner ends. 



portion which surrounds 
ially oriented • 
differential spigots are hold in 
one another mutually at 



i ndi 



lock 



The housing portion surrounding the differential pinions has 
from the apertures which accommodate The spigots an 
in a transverse plane perpendicular to the longitudinal directiok 
The gearwheel which thus takes the form of a crown wheel ha ! 
corresponding annular fastening surface intended to be appliec 
of the housing portion in order to fasten the crown wheel to th 
threaded connections through these two annular surfaces 



i abutt ng 



The housing, portion surrounding the differential pinions may 
spherically curved inside which faces the radially outward-feeing 
differential pinions and which thereby provides supporting 
forces which urge the differential pinions radially outwards in 
of the differential spigots. 
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a Ivantageously at a distance 
annular delineating surface situated 
of the wheel driveshafts. 
! advantageously a 
to. said delineating surface 
housing portion, e.g. by 
against one another. 



s dvantageously have a 
rear sides of the 
surfaces to absorb the 
he longitudinal direction 



rea< lion 
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Brief descriptor) of the drawings 

The invention will now be illustrated and explained Anther 
embodiment depicted in the attached drawings, vyhich are as 



vf ith reference to an 
bllows; 



Fig. l depicts a horizontal section through a differential 
invention refers to; 

Fig. 2 depicts in perspective a differential housing, provided 
differential gear according to the invention; 
Figv 3 depicts separately, in perspective, only the differential 
with the crown whe6l applied; 

Fig. 4 depicts in .perspective the-positioning of the differentia 
planet wheels, but without, for the sake of clarity, the 
Fig. 5 depicts on a larger scale the differential spider accordin g 
differential spigot omitted; 

Fig. 6 depicts the same region as in Fig. 5, but with onlyone 
notional functional position with its differential pinion 
engagement with, a driveshaft pinion (sun wheel), with the dri 
Fig. 7 depicts the housing, of the differential gear in the same S 
and 

Fig. 8 depicts in diametral cross- section the differential housirg 
therefore corresponds to the differential housing according to 
cross-section. 



25 P.escrjpti 9 n 9 f an gmfrpdi?nent 



Fig. 1 depicts the central region of a rear axle for a vehicle wit i 
rear axle, which incorporates two wheel driveshafts (halfshafts ) 
conventional manner with a rear axle gear (final gear) which ir 
6. The drive power from the vehicle's engine (not depicted) 
shaft (not depicted) and a pinion 8 associated therewith to a 
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gear of the kind which the 

' vith a crown wheel, for a 

lousing depicted in Fig. 2 

spider supporting the 
surrounding differential housing; 
to Fig, 4; but- with one 

< inferential spigot in a 
(planet wheel) in driving 
'estiaft omitted; 
ectional* view as in Pig; 1; 

according to Fig. 7.aj>d 
ig. 3 viewed in diametral 



rear wheel drive. The 
2, 4, is combined in a 
dudes a differential gear 
is transmitted via a propeller 
wheel lOwhich-is 



crc wn 
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attached firmly (advantageously by threaded connections) to 
housing 12. This differential housing is supported for rotatio 
which is itself joined to shaft casings which enclose the whee 



As mostly .clearly indicated by Figs. 3-4, the differentia] housing 
diffcrcntial.pinions 16 carried by (see Fig, 3 in particular) differential 
in the differential housing. The four differential pinions 1 6 
engagement with driveshaft pinions 20 which are^ fastened to 
situated inside the differential housing. 12, of the coaxial wheil 



aie 



th<: 



As probably indicated with the desired clarity by Figs, 2-5, 
feature of the invention, is that each differential pinion 16 is 
differential spigot 1 8, of its own. Each such differential spigol 
18' accommodated in a positionally fixed manner in.a radially 
the differential housing 12, and an inner second end 18" 
at the centre of the differential housing (see Figs. 3, 4 and 5 in 



The four differential spigots 18, which are thus fitted and situ^ed 
plane to the differential, bousing 12, are mutually aligned (see 
as to form a right-angled differential spigot cross. * 



The mutual positional- fixing of the differential spigots 18 at 
housing is achieved by their inner ends 18 M being made 
edge angle between the planar leading edge surfaces 24\ 24" 
Fig. 6). As clearly indicated by Figs. 3-5, the differential 
one another via their thus wedge-shaped inner ends IS" so 
26 coincide along » line parallel with the centreline of the 



th3 



coax al 



As most clearly indicated by Fig. 3, the differential housing 12 
undivided housing unit which has no dividing plane in th 
in which the differential spigots 18 are fitted. As particularly c 
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toe outside of a differential 
i in a final gear casing 14 
driveshafts 2, 4. 



12 contains four 

spigots 1 8 fastened 
also in driving 
he ends 2\ 4' (see Fig. 1), 
driveshafts 2> 4, 



primary distinguishing 
carried by a separate 
18 has an outer first end 
directed fitting hole 22 in 
supported and positionally fixed 
particular). 



in a common transverse 
igs. 3-4 in particular) so 



wedge -shaped 



centre of the differential 
with a 90° leading 
Arming a wedge tip 26 (see 
spigc ts J 8 are closely in way of ' 
thatjtheir parallel wedge tips 
wheel driveshafts 2, 4. 



takes the form of an 
region of the transverse plane 
early indicated by Figs. 2- 
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3, the differentia] spigots 18 are held in positibn-fixing 
another at their inner ends 1 8" by the feet that they bear at 
their respective longitudinal directions against an annular 
5) on the crown wheel 10 fastened to the outside of the 
internal contact surface 28 of the crownwheel 1 0 thus abuts, 
housing 12 and the crown wheel 10 are fitted together, 
of the housing portion 32 which surrounds the differential 
manner and which accommodates the radially directed spigo 
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engagement by shape with one 
outer ends 18* and in 
surface 28 (see Figs. 4- 
housing 12. The 
when the different ial 
the cylindrical outside 30 
1 6 in an annular 
fastening holes 22. 



ttejr 



co: itact 



differential 



again st 



pinions 



itte 



As indicated by Fig. 3, the housing portion 32 surrounding 
at a distance from the accommodating apertures 22 a planar 2 
34 situated in a transverse plane perpendicular to the longitu< inal 
driveshafts 2, 4, The crown wheel 1*0 has a corresponding p] 
surface which allows close fastening of the crownwheel to 
the housing portion 32. The delirieating surface 34 
fastening holes 36 for fastening screws. 



the 



accommo dates 



differential pinions 16 has 
dmrular delineating surface 
direction of the wheel 
mar annular fastening ' 
delineating surface 34 of 
for the purpose four 



.As also indicated by Fig. 3, the housingporrion 32 surroundii ig 
is provided with a spherically curved concave inside 38 fecin j 
likewise spherical but convex rear sides 40 facing radially ou wards 
curved inside 36 of the housing portion 32 provides supportir g 
accommodate the forces which act upon the differenti af pinio is 
direction of the differential spigots 18. 



oftle 



pig, 7 and Fig. S show in more detail the central portions 
differential gear 6, depicted respectively in the same sectiona 
sectional plane VIH-VIII in Fig. 7. 



the differential pinion* 16 
the differential pinions* 

The spherically 
reaction surfaces to 
16 in the longitudinal 



housing 12 of thfc 
view as in Fig. 1 and in the 
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Patent claims 

1. Differential guar in which a driving gearwheel (8), eg. a 
engagement with a gearwheel (10), e.g, a crown wheel, 
a differential housing (12) containing differential pinions 
spigots (18) fastened in the differential housing and are in 
driveshaft pinions (20) fastened to the ends (2\ 4') (which 
differential housing) of a pair of coaxial wheel driveshafts (2 
each differential. pinion. (16) is carried by a separate different 
each spigot has an outer first end (18') accommodated in a 
the differential housing (12) and an inner second end (18") 
fixed at the centre of the differential housing. 



>inion, is in driving 

firmly on the outside of 
which are carried by 
driving engagement with 
situated inside the 
4 s ), characterised in that 
al' spigot (18) of its own and 
pfsitionallyfixed manner in 
Si pported and positionally 



arrai ged 



axe 



2. Differential gear according to claim 1„ characterised in 
(12) contains four differential pinions (16) carried by four 
(18) and these differential spigots are fitted in a common 
differential housing and are "mutually aligned to form aright- 



tlat 



sej arate < 
tran averse 



3. Differential gear according to claim 1 or 2» characterised 
of the differential spigots (18) are wedge-shaped with a 90 
the leading edge surfeces (24*, 24") of the wedge tip (26), anc 
ends of the spigots arc closely in way of one another so thatti.eir 
coincide along a line parallel with the wheel driveshafts (2, 4). 



4, Differential gear according to claim 2 or 3, characterised 
housing (12) takes the form of an undivided housing unit with 
region of the transverse plane in which the differential 



5. Differential gear according to any one of the foregoing cla3ms ; 
the differential spigots (1 8) are held in position-fixing engage! nent 
another at their inner ends (18") by the fact that at their outer 



FCXTSMl/DlOTj 



the differential housing 
differential sprgots 
plane to the 
ingled cross. 



in that the inner ends (18'*) 
le ading edge angle between 
the wedge-shaped inner 
parallel wedge tips (26) 



n that the differential 
no dividing plane in the 
spigotd(lS) are fitted. 



i, characterised in that 
by shape with one 
(inds (18') and in their 



006 16:28 FAX 7132288778 
6- 3- 2; C : 40PM; NGB 



0SHA_LIANG_LLP 



© 045/075 
; 81 3 5661 3954 # 43/ 87 



WO (11/S8414 



respective longitudinal directions they. bear against an annul* r 
gearwheel which takes the form of a crown wheel (10) and i 
outside of the differential housing. ' 



6. Differential gear according to any one of the foregoing claims 
the differential housing (12) includes a housing portion (32) 
differential pinions in an annular manner and which has 
apertures (22) for fastening the outer ends (18*) of the 



differ« nti 



10 



£ro:n 



15 



7, Differential goar according to claim 6, characterised in 
surrounding the differential pinions (16) has at a distance 
apertures (22) an annular delineating surface (34) situated in 
perpendicular to the longitudinal direction of the wheel drivel 
gearwheel which takes the form of a'crbwn wheel (10) has a 
this delineating surface. 



20 



8- Differential gear according to claim 6 or 7, characterised 
(32) surrounding the differential pinions (16) has a spheiricall; r curved inside (3S) facing 
the rear sides (40), which face radially outwards, of the differential pinions (16) in order 
to provide supporting reaction surfaces to absorb the forces vJhich act upon the 
differential pinions in the longitudinal direction of the dififere itial spigots (18). 
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contact surface (28) on the 
arranged firmly on the 



ij characterised in that 
vhich Surrounds the 
radially directed accommodating 
ial spigots. . 



t lat 



the housing portion (32) 
the accommodating 
l transverse plane 
shafts (2. 4) and that the , 
listening surface applied to 



in that the housing portion 
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